
Podra, Olha; Litvin, Nataliia; Žyvko, Zinaïda Bohdanivna; Kopytko, Marta;
Kukharska, Liliia

Article

Innovative development and human capital as
determinants of knowledge economy

Verslas: Teorija ir praktika / Business: Theory and Practice

Provided in Cooperation with:
Vilnius Gediminas Technical University

Suggested Citation: Podra, Olha; Litvin, Nataliia; Žyvko, Zinaïda Bohdanivna; Kopytko,
Marta; Kukharska, Liliia (2020) : Innovative development and human capital as determinants
of knowledge economy, Verslas: Teorija ir praktika / Business: Theory and Practice, ISSN
1822-4202, Vilnius Gediminas Technical University, Vilnius, Vol. 21, Iss. 1, pp. 252-260,
https://doi.org/10.3846/btp.2020.11305

This Version is available at:
https://hdl.handle.net/10419/248025

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your
personal and scholarly purposes.

You are not to copy documents for public or commercial
purposes, to exhibit the documents publicly, to make them
publicly available on the internet, or to distribute or otherwise
use the documents in public.

If the documents have been made available under an Open
Content Licence (especially Creative Commons Licences), you
may exercise further usage rights as specified in the indicated
licence.

  https://creativecommons.org/licenses/by/4.0/

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.3846/btp.2020.11305%0A
https://hdl.handle.net/10419/248025
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unre-
stricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Copyright © 2020 The Author(s). Published by VGTU Press

*Corresponding author. E-mail: marta_kernytska@ukr.net

Verslas: Teorija ir praktika / Business: Theory and Practice 
ISSN 1648-0627 / eISSN 1822-4202

2020 Volume 21 Issue 1: 252–260

https://doi.org/10.3846/btp.2020.11305

due to the growth of non-productive sectors, services, 
growth of knowledge as a production factor.

Under the conditions of globalization the competitive 
advantages provision is achieved on the basis of the devel-
opment of intellectual capital, science and technology, the 
intensive introduction of research, development, innova-
tion in production, namely the high level of innovation 
activity of both individuals and economic subjects, which 
influences on all aspects of socio-economic and invest-
ment-innovation development and defines the country’s 
place in the world economy and international ratings.

Aim of the research. The purpose of the scientific work 
is to find out the significance of human capital in provid-
ing innovative development and formation of knowledge 
economy, development of measures for its formation, ac-
cumulation, preservation, and reproduction in order to 
increase national competitiveness at the world market. 
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Abstract. The development of a knowledge economy is a key priority for innovative progress and for ensuring the country’s 
competitiveness through the efficient use of intellectual resources and human capital. Our paper is focused on a necessity to find 
out the influence of human capital in providing innovative development and the formation of knowledge economy, to develop 
measures for its formation, accumulation, preservation, reproduction in order to increase national competitiveness at the world 
market. The foundation of the knowledge economy is productive knowledge and quality education that contribute to the intel-
lectual capital embodiment into productive activities. A detailed analysis of the current state and problems of the education and 
science spheres has been carried out, international ratings have been analyzed and the place of Ukraine in them is determined 
in the article. An estimation of financial losses of the economy in connection with the outflow of students to study abroad 
is hold in the article. By using the trend modeling method we propose to estimate the effect of the predicted values of the 
components of innovation activity on the Global Innovation Index. Results show that Ukraine position in the Global In-
novation Index rating will strengthen, which can testify, about the redistribution of financing of the innovation sphere in 
favor of private institutions and investors. The transition to a knowledge economy involves an understanding of the decisive 
influence of science, the latest technologies, innovations in the global economy, and enables the resource-oriented countries to 
leave this status and become a countries of high-tech and high skilled development, based on the transformation of knowledge 
into a source of value and the driving force of economic progress.
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Introduction

Problem statement. Modern social and economic develop-
ment is characterized by the transition from the industrial 
age to the post-industrial formation, which is associated 
with accelerating development of scientific and techno-
logical progress, the growth of labor productivity and the 
importance of information technologies, intelligence and 
scientific knowledge embodied in human capital, which 
undoubtedly becomes the main determinant in providing 
innovative development and the formation of a qualita-
tively new economic system  – the knowledge economy 
in Ukraine and in the world. Actualization of scientific 
knowledge, human intelligence, high level of education of 
the population determine the level of development of the 
country, its competitiveness and serve as a prerequisite for 
structural changes and restructuring of the labor market, 
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Taking into account the goal, the research tasks lie in the 
analysis of the system of formation of human capital de-
velopment, identification of its main trends, analysis of the 
scientific sphere and justification of the priorities of inno-
vation development and the formation of the knowledge 
economy.

The research methods include comparative and sys-
tematic literature analysis, economic and mathematical 
calculations, trend modeling method and own research 
conclusions.  

1. Literature review

A number of works of Ukrainian scientists, in particular, 
Dlugopolskyi (2001), Butko (2006), Panasyuk (2003), Geits 
(2006), are devoted to the research of innovative develop-
ment. Actual questions of the formation of the knowledge 
economy on the basis of providing innovative and intel-
lectual development and human capital are sufficiently 
highlighted in the scientific works of both domestic and 
foreign scientists: Fedulova (2008), Semiv and Vovkanych 
(2007), Zelinskaya, Sadova, and Vitvitskyi (2006), Dem-
chishak and Zhuk (2018), Bell (1993), Becker (1993) and 
others. The relationship between the intellectual capital 
and innovations is conducted in the scientific work of 
Wendra Wendra et al. (2019). The concept of responsible 
research and innovation as an element of innovation ac-
tivity actualization is researched in the works of Lukasz 
Nazarko (2019).  An interesting approach is proposed by 
Stachová et al. (2017) concerning the influence of the hu-
man resourses communications on the innovation process 
in organizations.

However, despite the scientific achievements of the re-
search subject, should be noted the lack of coverage of the 
importance of innovation and intellectual development in 
accordance with the requirements of the new technologi-
cal paradigm, which requires detailed research, develop-
ment of measures to increase the volume of investments 
in the educational and scientific spheres for the purpose 
of human capital development and accumulation, because 
results of its implementation and activities provide inno-
vative progress, and finally – the transition to a knowledge 
economy.

2. The concept of knowledge-based economy

The rapid development of science, the spread of informa-
tion and communication technologies, the transformation 
of human capital and its intellectual component into the 
main resource of tangible and intangible production en-
sured the transition to the information economy, and in 
some countries to the knowledge economy. Today, there are 
many definitions of the knowledge economy, but in most 
cases all definitions are reduced to the fact that knowledge 
economy is an economy that creates, distributes and uses 
scientific knowledge to ensure its development and high 
competitiveness. The basis of its operation are the pro-
cesses of knowledge generation, their commercialization 

on the basis of the intellectual potential of human capital 
Podra (2012). In such a economy, knowledge is a deter-
minant of economic progress and innovation, because it is 
embodied in high-tech products and services, and science 
is becoming a key factor in scientific and technological 
progress and the introduction of advanced technologies 
into production, which in turn ensures its efficiency and 
growth of competitiveness on the basis of reduction of 
energy-intensive and material-intensive products, automa-
tion of production processes, increase of productivity and 
quality of products.

Deserves the attention the definition of knowledge 
economy given by Demchishak and Zhuk (2018), Kusher-
ets (2019),  scientists argue that the economy is based on 
knowledge only when there are such processes as: the 
generation of knowledge, that is, its reproduction on the 
basis of the existence of a quality education system; the 
generation of new knowledge is ensured on the basis of 
a high level of science and technology development, the 
implementation of research and development, as well as 
the existence of appropriate infrastructure, in particular, 
educational and scientific institutions and organizations; 
commercialization of knowledge – transformation into an 
asset, on the basis of the creation of intellectual property 
objects (inventions, useful models, industrial designs) and 
obtaining the corresponding patents, certificates and li-
censes for them; diffusion of knowledge – its realization, 
sale of the above-mentioned security documents and the 
introduction into the sphere of tangible and intangible 
production and the production on their basis of innova-
tive products that are in demand at the market.

In the knowledge economy, the main productive re-
sources are knowledge, intelligence, innovation and infor-
mation technology, “high tech” based on the development 
of information infrastructure, in particular, the sector of 
information and communication technologies, the Inter-
net, mobile communication, etc. Under these conditions, 
the source of economic growth is the processes of produc-
tion of knowledge and ideas that turn into a competitive 
product, and their formation is impossible without invest-
ing in education and science as sectors of development 
and accumulation of human capital. That is why the lead-
ers in the creation of economic wealth are the countries 
whose GDP contains a high proportion of knowledge that 
produces science-intensive products, make significant in-
vestments in education, science, research, which, in fact, 
are the basis of high-tech industries. However, despite the 
availability of a number of program documents, it should 
be noted that in Ukraine there is no proper level and qual-
ity of concrete measures coordination for the creation of 
an innovative economic model.

At the same time, it should be noted that over the past 
decades, Ukraine has become a global donor of intellectu-
al resources, mainly for developed countries. The statistics 
show that the emigration of scientists and researchers has 
threatening trends, makes it impossible to provide quali-
tative innovative development and hinders the formation 
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of the knowledge economy, weakens the level of national 
security, especially in the development of the system of 
education and science, health care, and the digitalization 
of social and economic life.

According to the World Bank, knowledge economy 
consists of the following main components: economic re-
gime; education; innovation ecosystem: research, devel-
opment and innovation; information and communication 
technologies. According to the research, Ukraine ranked 
56th in the ranking of countries according to the index of 
knowledge economy development. The rank by the com-
ponent: the economic regime – 93st place, information 
and telecommunication (ICT) infrastructure – 77th place, 
innovation ecosystem – 59th place, education – 21 place 
(Minich, 2019). From the above results, one can conclude 
that Ukraine has the highest rating by education compo-
nent – the 21st place in the ranking, that indicates a high 
level of human development.

At the same time, according to the World Economic 
Forum 2017, the Global Human Capital Index of Ukraine 
was 71.27 or 24 place in the ranking (The Global Competi-
tiveness Report, 2016–2017). It should be noted that the 
global human capital index consists of four main blocks, 
which are estimated in the age-old section:

1. capacity (mental abilities): literacy of the popu-
lation, coverage level of primary, secondary and 
higher education;

2. deployment: labour force participation rate,  em-
ployment gender gap, unemployment rate, under-
employment rate;

3. development: primary education enrolment rate, 
quality of primary schools,  secondary education 
enrolment rate, secondary enrolment gender gap, 
vocational education enrolment rate, tertiary edu-
cation enrolment rate, skill diversity of graduates, 
quality of education system, extent of staff training;

4. know-how: high-skilled employment share, medi-
um-skilled employment share, economic complex-
ity, availability of skilled employees.

 The results of calculations of the ranking on the global 
index of human capital are represented in the table (Ta-
ble 1).

According to the results of the table it can be conclud-
ed that the highest rating of Ukraine by the sub index of 
capacity is the 5th place, the worse situation is with sub 
indexes development and know-how – 38th place. The re-
sults of the rating indicate the existence of competitive ad-
vantages for the educational component of human capital 
and at the same time weakness of all other components, 
which in turn requires adjustment measures to improve 
the situation. At the same time, it should be noted that in 
2018 Ukraine worsened its ranking according to the index 
of human capital, which was 76.21 and was almost at the 
level with such countries as Poland, Slovakia, Czech Re-
public, Israel, South Korea, at the same time, the average 
GDP per capita in these countries is about 30 thousand 
dollars, while in Ukraine – only 8970 dollars, that is, more 
than three times less.

Research shows that Ukraine has unrealized opportu-
nities for economic growth based on the use of human 
capital, as evidenced by the above data and high ratings 
among the countries of the world. In the context of the 
formation of a knowledge economy, education and science 
are becoming the main sectors of the production of com-
petitive human capital, and high educational potential be-
comes its most important element, which, in the process 
of improvement and constant development, has the ability 
to turn into intellectual capital – the most expensive as-
set of a post-industrial society, since the knowledge em-
bodied in products and services can create value based on 
the intellectualization of technologies, the growth of the 
knowledge-intensive products, development the market 
of intellectual services. Intellectualization of technologies 
provides for a production cycle reduction and a significant 
increase in labor productivity, while investment increase 
in research and development leads to a reduction in the 
need for limited resources (water, minerals, land) based on 
the latest scientific products and technologies.

3. Research methodology

Under such conditions, the spheres of human capital de-
velopment and accumulation – science and education, 
which become the bases for the development of knowledge 

Table 1. Global Human Capital Index 2017 (The Global Competitiveness Report 2016–2017)

Country
Total Index Capacity Deployment Development Know-how

Rank Score Rank Score Rank Score Rank Score Rank Score

Norway 1 77.12 13 80.46 24 73.18 6 82.63 6 72.22
Finland 2 77.07 8 81.05 68 65.09 1 88.51 2 73.62
Switzerland 3 76.48 28 76.36 42 69.12 2 84.87 1 75.57
USA 4 74.84 22 78.18 43 68.72 4 83.45 13 68.99
Denmark 5 74.40 16 79.37 34 71.41 14 78.65 17 68.18
Germany 6 74.30 29 76.33 40 69.52 12 79.38 7 71.96
New Zealand 7 74.14 18 78.92 27 72.76 8 80.38 22 64.50
Sweden 8 73.95 31 76.21 39 69.60 16 77.10 3 72.89
Ukraine 24 71.27 5 81.70 31 72.65 38 71.47 38 59.26
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economy are very important. At the same time, it should 
be noted that the amount of state financing of institutions 
for the formation, development and accumulation of hu-
man capital does not correspond to the declared volumes, 
which in turn has a negative impact on the level of so-
cioeconomic development, makes it impossible for the 
human capital owners to access the necessary resources 
for its reproduction and accumulation, creates obstacles 
to innovation development, in particular the production 
and implementation of inventions, affects the reduction of 
the educational level of the population and the growth of 
educational and scientific migration. All these factors have 
a negative impact on the total national competitiveness 
level, and as a result the purchasing power of the popula-
tion decreases, social and property inequality increases, 
the living standard decreases, the loss of the most progres-
sive and productive part of the population is observed, 
as a result of the migration redistribution in favor of the 
highly developed countries. As a result, in addition to the 
above-mentioned negative factors, we can observe infla-
tion rising, which in 2015 reached 143.3% (Figure 1).

As a result of the instability of the economic situation 
and the growth of the consumer price index, there is a 
weakening of social policy in the part of educational and 
scientific development providing, which can be seen in 
reduction of the financing amount of these spheres as a 
percentage of GDP. This situation, which is combined with 
ineffective economic reforms and inadequate anti-crisis 
policies, leads to an aggravation of the financial and eco-
nomic crisis, national competitiveness level decrease and 
postpone the possibility of transition to the information 
society and knowledge economy on the basis of providing 
an innovative model of development and human capital.

In order to estimate the educational potential of hu-
man capital, it is necessary to conduct an analysis of the 
status and funding levels of the education sector, which 

is characterized by mixed trends caused by demographic 
changes, and, as a result, an infrastructure and funding 
reduction.

An analysis of the data of the projected estimates of 
the volumes of investments in education in Ukraine from 
2009 to 2020 on the basis of the trend model (approxi-
mation) using the Excel package indicates a possible fur-
ther reduction of the total investments as a percentage of 
GDP and non-compliance by the state with the declared 
amounts of financing of the sphere at the same time we 
can observe the absolute indicators increase of the total 
volume of investments in education and the volume of 
GDP in Ukraine (Figure 2). 

The main source of investment in education in Ukraine 
remains the funds of state and local budgets, their share in 
total investments in 2009–2016 increased by 5.4% – from 
80.0 to 85.4%. 

Investments in households in education over the peri-
od decreased by 5.1% from 19.0% to 13.9% of total invest-
ment in education, which indicates an increase in public 
financing of education. At the same time, the increase in 
the number of persons with higher education is a positive 
phenomenon and indicates an increase in the sphere of 
non-material production – a factor of the post-industrial 
society formation.

However, if we analyze the absolute figures for the 
number of undergraduates, it should be noted that in the 
years 2010–2018 there was a decrease of 87,646 people, 
which is influenced the negative demographic situation, as 
well as the obtaining of higher education abroad. During 
these years, the proportion of students studying by state 
budget funds increased by 6.2% from 38.3% in 2010 to 
44.5% in 2018; by the local budgets increased by 0.9%; 
by the private companies (legal entities) – by 0.1%; at the 
expense of individuals – decreased by 7.2% (Higher edu-
cation in Ukraine in 2017).

Figure 1. Forecasted estimates of the consumer price index in Ukraine, %  
(compiled by authors on the basis of the Official website of the State Statistics Service of Ukraine)
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4. The impact of the students’ outflow on  
the economy of Ukraine

Despite the high level of educational potential of Ukraine, 
it should be noted that the education system itself needs 
to be periodically reviewed and modernized in accord-
ance with the innovation requirements of the labor market 
and the demand for new specialties that arise as a result 
of informatization of public life. On the other hand, do-
mestic higher education institutions are still considered to 
be weak competitors and are behind most ratings of the 
higher education institutions, for example, Poland. Wor-
thy of note is the study by V. Martyniuk on the estimation 
of financial losses of the economy in connection with the 
outflow of students to study abroad (Table 2).

As can be seen from Table 2, financing of external 
independent testing and control of education quality in 
Ukraine increased from UAH 94.7 million in 2011 to 

UAH 168.6 million in 2016, which creates an addition-
al burden on the budget, while the number of enrolled 
entrants to higher education institutions fell by contract 
from 273.7 thousand people in 2011 to 144.9 thousand 
people in 2016 National Accounts of Ukraine’s Education 
in 2016. At the same time, V. Martyniuk believes that the 
external independent testing is not the only factor that 
influenced the number of student’s admissions to institu-
tions of higher education, but it is a significant restrain-
ing factor, since during 2011–2016 the number of higher 
education graduates who studying abroad on a permanent 
basis has increased from 29 to almost 60 thousand people, 
with most of them studying in paid form, and only a small 
percentage receives grants or irrecoverable loans for tu-
ition (Martynyuk, 2017).

In addition, there is a direct link between the level 
of competitiveness of the country and cooperation vol-
umes of universities and enterprises, which is shown in 

Figure 2. Forecasted estimates of investment in education in Ukraine for 2009–2020  
(compiled by authors on the basis of (Higher education in Ukraine in 2017))

Table 2. Financial losses of the economy of Ukraine in connection with the outflow of students during 2011–2016  
(Martynyuk, 2017)

Indicator 2011 2012 2013 2014 2015 2016

Number of students admitted to higher educational 
institutions by contract, thsd persons 273.7 208.1 205.5 213.6 166.6 144.9

Number of students, who study abroad, persons 28985 32287 34687 39232 47724 59998
Average generalized cost of training specialist at 
HEE of Ukraine, thsd UAH 45.4 49.5 53.9 59 62.4 76.6

Financing of UCOYO activity, including conducting 
external independent testing, UAH million 94.7 116.5 116.1 107.5 120.1 168.6

Financial losses of the economy
due to student outflow, mln UAH 263.2 319.6 374.3 462.9 595.6 919.2
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the Global Competitiveness Index (GCI) and the index 
that characterize the collaboration of universities and in-
dustry in research (R & D). According to the results of 
2016–2017, the top ten countries with the highest level of 
global competitiveness index were headed by Switzerland, 
Singapore, the USA, the Netherlands, Germany, Sweden, 
Great Britain, Japan, Hong Kong, Finland, countries with 
high performance in scientific research and cooperation 
with industry (The Global Competitiveness Report, 2016–
2017).

The need for a high level of educational potential is 
evidenced by data on the needs of enterprises in skilled 
workers to replace vacancies. So, in 2017, the greatest need 
in the labor market was for skilled workers with tools – 
11.8 thousand people, workers for maintenance, opera-
tion and control of the work of technological equipment, 
equipment and machinery – 8.9 thousand people. These 
indicators may testify the insufficient training of the rel-
evant specialists, especially in the part of vocational edu-
cation, reducing demand on the production professions 
among students and at the same time, may indicate an 
increase in the development of industry, especially the 
processing industry. There is also a high need for work-
ers in the sphere of trade and services – 6.6 thousand 
people, professionals – 5.8 thousand people, specialists – 
4.9 thousand people (Economic activity of the population 
of Ukraine, 2017, p. 191).

In the conditions of the development of the knowl-
edge economy, the importance of education as a sphere 
of production and knowledge generation is actualized, 
and therefore it is necessary to keep the principles of life-
long education, which operates effectively in the USA and 
Western Europe. For example, for retraining workers in 
the United States allocated 15–20% of working time, and 
for the entire period of employment (about 40 years), the 
employee must improve the qualification of 5–8 times 
(Fedulova, 2008). Regarding the training and advanced 
training in Ukraine, one can state that, unfortunately, the 
system of training and advanced training of personnel is 
not given proper attention. According to statistics, during 
the year 2016 166.6 thousand registered unemployed were 

trained in educational institutions of all types of vocation-
al training, which is 6.9% less than in 2015 (The labor 
market in 2016, p. 19). The distribution of employees by 
the amount of wages shows that there is no dependence 
of the size of the salary on the professional qualification 
level of the employees both in the types of activities for the 
provision of services and in the production. For example, 
in education, where employees have a high qualification 
and professional level, provided with higher education, 
in December 2017 only 17.0% of employees paid wages 
exceeded 10,000 UAH, in health care and social assis-
tance – 10.1%. At the same time, among the employed in 
financial activities, this category was almost half (47.3%). 
In the overall structure of labor costs, the cost of advanced 
training was only 0.1% in 2016.

5. Relationship between innovative activity of 
Ukraine and the Global Innovation Index rating

The sphere of science as an industry that provides inno-
vative development on the basis of production and use 
of new knowledge embodied in education, technologies, 
production, goods and services, and capable of providing 
an increase of GDP by 70–85% is of great importance for 
the development of the knowledge economy. In twenty 
developed countries where 95% of the world’s scientists 
work, per capita income increases annually by $ 200 (Can-
cer, 2009).

An analysis of the development of the domestic sci-
ence shows its underfunding, low level of material and 
technical support, falling prestige of scientific work, low 
level of inventions implementation. In 2017, the number 
of organizations that hold scientific and technical works 
decreased by almost 26% compared to 2010, while the 
number of scientists decreased by 47% for the same pe-
riod (Table 3).

A negative phenomenon is the reduction of the share 
of scientific and scientific and technical work in percent-
age of GDP, in particular, in 2015 – 0.64% of GDP, which 
is extremely low and does not correspond to world trends. 
In 2017, the share of the research workers (researchers, 

Table 3. The volume of performed scientific, research and scientific works, scientific personnel 

Year 
Number of institutions 

that performed scientific 
and research works

Decline 
rates 

relative to 
2010,%

Number 
scientists, 
persons

Decline 
rates 

relative to 
2010,%

Costs for 
research and 
development, 
UAH million

Growth 
rate 

relative to 
2010,%

Share of the volume of 
performed scientific and 
scientific-technical works 

in% of GDP

2010 1303 – 182484 – 8107.1 – 0.75
2011 1255 3.68 175330 3.92 8513.4 5.01 0.65
2012 1208 7.29 164340 9.94 9419.9 16.2 0.67
2013 1143 12.28 155386 14.85 10248.5 26.41 0.70
2014 999 23.33 136123 25.41 9487.5 17.03 0.60
2015 978 24.94 122504 32.87 11003.6 35.73 0.55
2016 972 25.40 97912 46.34 11530.7 42.22 0.48
2017 963 26.09 94274 48.34 13379.3 65.03 0.45
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technicians and auxiliaries) in the total number of em-
ployed population was 0.58%, including researchers – 
0.37%. According to Eurostat, in 2015, the highest share 
was in Finland (3.21% and 2.35%), Austria (3.10% and 
1.92%) and Sweden (2.97% and 2.33%); the lowest is in 
Romania (0.53% and 0.33%), Cyprus (0.83% and 0.61%), 
Poland (1.0% and 0.75%) and Bulgaria (1.0% and 0.65%) 
(Scientific and innovative activities, 2018).

In 2017, the total expenditures for the implementation 
of the research developments (RD) by the organizations 
themselves amounted to 13379.3 million UAH, including 
labor costs – 7152.9 million UAH, other current expens-
es – 5444.6 million UAH, capital expenditures – 781.8 mil-
lion UAH, including the cost of purchasing equipment – 
UAH 659.1 million.

According to preliminary calculations, the share of 
total expenditures in GDP was 0.45%, including at the 
expense of the state budget – 0.16%. According to 2016, 
the share of expenditures on research and development in 
GDP of the EU-28 countries averaged 2.03%. More than 
the average share of research and development costs was 
in Sweden – 3.25%, Austria – 3.09%, Germany – 2.94%, 
Denmark – 2.87%, Finland – 2.75%, Belgium – 2.49%, 
France – 2.25%; smaller – in Macedonia, Latvia, Roma-
nia, Cyprus and Malta (from 0.43% to 0.61%). In 2017, 
21.9% of the total expenditures were spent on fundamen-
tal research, which was 92.4% funded at the expense of 
the budget. The share of applied research expenditures 
amounted to 23.6%, which was 51.5% financed by the 
budget and 27.6% at the expense of the enterprises of the 
enterprise sector (Scientific and Innovative Activities of 
Ukraine 2018, p. 56).

For implementation of scientific and technical (ex-
perimental) development was directed 54.5% of total ex-
penditures, which 40.3% was financed by foreign firms, 
28.7% – by enterprises of the entrepreneurial sector and 
14.3% by their own funds. Almost half of the amount of 
expenditures allocated for fundamental scientific research 
was allocated to the natural sciences, 25.5% to technical, 
and 9.4% to agricultural ones. 44.3% of the expenses of the 
technical sciences, 20.4% – natural sciences, 12.3% – of 
agricultural enterprises have been directed at realization 
of applied scientific researches. The largest part (87.7%) 
of the expenses for the implementation of scientific and 
technological (experimental) developments belongs to the 
branch of technical sciences (Scientific and Innovative Ac-
tivities of Ukraine 2018, p. 33).

In 2017, 759 enterprises engaged in innovation activity 
in industry, or 16.2% of surveyed industrial enterprises. 
In 2017, the companies spent $ 9.1 billion on innovation, 
including the purchase of machines, equipment and soft-
ware – UAH 5.9 billion, for internal and external research 
and development – UAH 2.2 billion for the acquisition 
of existing knowledge from other enterprises or organi-
zations – 0.02 billion UAH and for other works related 
to the creation and implementation of innovations (other 
expenses) – UAH 1.0 billion. The main source of financing 

innovative costs is the company’s own funds – 7704.1 mil-
lion UAH (or 84.5% of the total amount of expenses for 
innovation). The state budget funds received 8 enterprises, 
local budgets – 17, the total amount of which amounted 
to 322.9 million UAH (3.5%); funds of domestic investors 
received 5 enterprises, foreign – 3, in general, their volume 
amounted to 380.9 million UAH (4.2%); 21 enterprises 
benefited from loans, amounting to UAH 594.5 million 
(6.5%) (Scientific and Innovative Activities of Ukraine, 
2018, p. 109).

Along with the domestic analysis of scientific and in-
novation activities, it is worth paying attention to Ukraine’s 
place in the Global Innovation Index, which was created 
by the World Intellectual Property Organization and a 
number of partner research centers (Explore the interac-
tive database of the GII 2018 indicators. 2019). The index 
consists of 80 indicators, was calculated in 2018 for 126 
countries. The global innovation rankings are calculated 
by Cornell University, the INSEAD School of Business and 
the World Intellectual Property Organization each year. 
The rating interprets the concept of “innovation” through 
institutions, human capital, research and development, 
infrastructure and market potential. According to the or-
ganizers of the rating, the result of innovation is not only 
technological innovations, but also products of creative 
activity. The rating divides countries into 3 categories – 
leaders, prosperous and outsiders, while allocating also 
takes into account GDP per capita, as it is influenced by 
innovative markets.

The leader in 2018 ranking was Switzerland with an 
index of 68.40 points. The following are the Netherlands, 
Sweden, United Kingdom, Singapore, USA, Finland, Den-
mark and Germany. Top 10 completes Ireland (57.20). 
Ukraine’s index in 2018 was 38.52, which allowed it to rise 
in the ranking of 7 steps and get to the top 50 countries 
and be ahead of Thailand, Vietnam, Russia, Chile, Mol-
dova, Romania, Turkey (Ukraine in the Global Innovation 
Index 2018).

At the same time, based on the trend model (approxi-
mation) using the Excel package, we propose to estimate 
the effect of the predicted values of the components of 
innovation activity on the Global Innovation Index (Fig-
ure 3).

On the basis of conducted calculations it is possible 
to conclude that in the near future there will be negative 
trends in reducing the number of employees involved in 
the implementation of research and development, as well 
as the cost of their implementation. At the same time, de-
spite such trends, the country’s position in the Global In-
novation Index rating will strengthen, which can testify, 
about the redistribution of financing of the innovation 
sphere in favor of private institutions and investors.

Ukraine ranked 43rd in the category of “human capital 
and research” (education, research and academic resourc-
es), “elegance of business” (patents, intellectual property, 
employment of women and national minorities, working 
conditions, etc.) – 46, “knowledge and technology” – 27, 
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necessary funding from the release of innovation to its 
implementation, and commercialization. In developed 
countries, each educational or research institute has units 
involved in patenting and selling licenses. For example, 
the Israel Research Institute named after Weitzmann re-
ceives from the state roughly the same funds as the Na-
tional Academy of Sciences of Ukraine, but it is only 25% 
of its budget. Another three quarters are the proceeds 
from the sale of patents and licenses that were developed 
at the Institute.

Conclusions and suggestions

In today’s competitive and information-mobile world, the 
one who sells his products better wins, and an appropriate 
system is needed to effectively commercialize inventions. 
Unfortunately, in Ukraine it is absent, because the gov-
ernment, universities, venture capital investors and other 
entities engaged in scientific and innovative activities or 
its financing have problems of interaction with each other 
and are characterized by low development.

In order to improve the situation, provide an innova-
tive model of development and the formation of a knowl-
edge economy, it is proposed to develop such measures 
as the increase of research and development costs to 
1.5% of GDP with a prospect of 2.5–3%, stimulation of 
the development of world class universities on the basis 

“creativity” – 45. Ukraine’s lowest rates on “sophistication 
of the market” (loans, investments, competition) – 89th 
place, “infrastructure” (access to government services, cost 
of resources, energy saving indicators) – 89, “institutions” 
( regulatory policy and business conditions) – 107 place. 

That is another rating, which confirms the consider-
able educational potential and at the same time not very 
favorable economic conditions for development, financing 
and business, formation of an innovative economic model. 
However, the analysis shows that the innovation of the 
Ukrainian economy continues to grow. Ukraine ranked 
50th in 2017 ranking, 56 in 2016, 63 in 2014. Over the 
last decade, Ukrainians registered more than 140,000 pat-
ents for inventions and models. This is the level of Po-
land, which, unlike us, is part of the European Union, 
has four times bigger economy and state programs to 
support innovation development. In addition, inventors 
from Ukraine have sponsored and co-sponsored more 
than 4,600 patents and applications for patents abroad, 
in particular with Bayer, BASF, Dupont, General Electric, 
Qualcomm, Samsung, Syngenta, etc. Most Ukrainian citi-
zens register patents in the field of construction, pharma-
ceuticals, medicine, metallurgy and transport (Ukraine in 
the Global Innovation Index, 2018).

In our opinion, the weak place of the domestic innova-
tion system on the way of developing an innovative model 
and formation of the knowledge economy is the lack of 

Figure 3. The forecasted values of the innovation activity components and the Global Innovation Index
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of consideration international ratings, the formation of 
a national innovation system with a market mechanism, 
creation of high-tech clusters and zones, integration of the 
national innovation system into a global one. 

The achievement of Ukraine’s competitiveness on the 
world market is determined by its ability to quickly adapt 
its own potential in creating and disseminating knowl-
edge to the needs of the world economy and finding its 
own place in it. The transition to a knowledge economy 
involves an understanding of the decisive influence of 
science, the latest technologies, innovations in the global 
economy, and enables the resource-oriented countries to 
leave this status and become a countries of high-tech and 
high skilled development, based on the transformation of 
knowledge into a source of value and the driving force 
of economic progress. Under such conditions, education 
and science become crucial areas for the development and 
growth of competitive human capital, and in particular 
its intellectual component, which becomes the most valu-
able asset in the knowledge economy, because knowledge 
embodied in products and services creates value based on 
the intellectualization of technologies, the growth of the 
knowledge of manufactured products, development of the 
market of intellectual services.
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